This experimental study, in which 118 university students participated, addresses how environmental and altruistic cues induce energy-saving behavior and intention, and their interaction with environmental and altruistic values, thus testing the influence of context or situational variables in energy-saving behavior and intention. Additionally, it does an empirical approach to the role that environmental and altruistic values may have as individual predictors of energy-saving. Environmental and altruistic situational cues are operationalized by environment and altruism conceptual priming. The results reveal an interaction between situational variables and personal values: environment priming induced more energysaving behavior among individuals with lower altruistic values. The same effect is not observed for energy-saving intention. When the environment and altruism priming were present, individuals with lower altruistic values had less energy-saving intentions. These results underline the importance of distinguishing environmental and altruistic frames and motives when explaining energy-saving behavior.
Today, climate change and environmental problems associated are among the biggest challenges facing humankind. Energy consumption is presented as one of the most important causes of these problems. Technological improvements allow the reduction of energy consumption, but there is also a need for changes in consumption patterns and human behavior (Kempton, Darley & Stern, 1992; Oskamp, 2000; van de Ven, González-Eguino & Arto, 2018; Vlek & Steg, 2007) .
The study of the psycho-social determinants of pro-environmental behavior, as the case of energy saving, has identified several effects (Gatersleben, Steg & Vlek, 2002; Tapia-Fonllem, Corral-Verdugo & Fraijo-Sing, 2017; Jakovcevic, Díaz-Marín, Moreno, Geiger, & Tonello, 2013; Vining & Ebreo, 2002) . Both individual values or attitudes (Fransson & Gärling, 1999; Bamberg & Möser, 2007) , and situational variables, such as context cues or social norms, have explained pro-environmental behaviour (Black, Stern & Elworth, 1985; Corraliza & Berenguer, 2000; .
Part of the past research, based on Schwartz' values theory (Schwartz, 1992) , has demonstrated that universalism and benevolence values (related to self-transcendence) are positively associated with pro-environmental beliefs, attitudes and behavior (Lima, Marques, & Moreira, 2012; Howell, 2013; Schultz & Zelezny, 1999) . This research has also shown that self-enhancement values appear to be negatively correlated with environmental attitudes and behavior (Karp, 1996) . These associations appear for different types of environmental behavior, such as buying/consumption intentions (Honkanen & Verplanken, 2004) , environmental activism (Coelho, Gouveia & Milfont, 2006) , and general pro-environmental measures that include recycling and energy conservation (Hansla, Gamble, Juliusson & Gärling, 2008; Nordlund & Garvill, 2002; Schultz et al., 2005) .
Some studies tried to identify the role of environmental values, which are associated with universalism and obtained a stronger association between environmental values and pro-environmental behavior than between other values included in universalism (Schultz & Zelezny, 1998) . On the other hand, even when the environmental component of universalism values is not considered in the analysis of the relation between values and pro-environmental behavior, the relationship between selftranscendence values and environmental behavior is shown (López, Álvarez, González, & García, 2015; Schultz et al., 2005) . Others obtained an association between benevolence values and socio-altruistic environmental attitudes and between universalism values and biospheric (environmental) attitudes (Hansla et al., 2008) . These results support the idea that it is essential to distinguish the specific role of the environmental dimension from the other components of universalism values.
Value-Belief-Norm (VBN) Theory (Stern, 2000; Stern & Dietz, 1994; Stern, Dietz, Abel, Guagnano & Kalof, 1999 ) is a theoretical approach that distinguishes between three value orientations related to environmental behavior: biospheric (environmental), altruistic and egoistic. This theory is supported by empirical research (Barr, 2007; DeGroot & Steg, 2008; Nordlund & Garvill, 2003; Schultz, 2001; . Several findings illustrate how biospheric and altruistic value orientations relate positively to different types of pro-environmental behavior. Despite the evidence for the association between these value orientations and behavior, the distinction between the specific roles of those different value orientations and how the process is developed has not always been made. In some studies, it was found that biospheric, altruistic and egoistic value orientations were related to pro-environmental behavior (Stern, Dietz, & Kalof, 1993) . Steg, Dreijerink and Abrahamse (2005) studied the acceptability of energy policies, applying the VBN theory, and found that biospheric values mainly explained proenvironmental behaviors. They pointed out the importance of distinguishing between the role of biospheric and that of altruistic values when explaining pro-environmental behavior. Some researchers tried to make this distinction and found that while this behavior was more strongly associated with biospheric values, it was still significantly associated with altruistic values (Clark, Kotchen, & Moore, 2003; DeGroot, & Steg, 2010) . Even in the context of this theoretical approach, however, other studies did not distinguish between biospheric and altruistic values and, therefore, did not refer to them as distinct value orientations (Stern & Dietz, 1994; . In this sense, the particular roles of environmental and altruistic values still need to be clarified.
Situational variables have been associated with pro-environmental behavior. Several findings show that individual factors interact with situational variables in the prediction of pro-environmental behavior and those situational variables may facilitate or inhibit pro-environmental behavior (e.g., Corraliza & Berenguer, 2000; Guagnano et al., 1995) . For example, studying different kinds of energy-related behavior, Black, Stern and Elworth (1985) found that structural conditions constrained the influence of individual variables on behavior.
More specifically, different types of situational factors may influence the impact of values on behaviour (Maio, Olson, Bernard & Luke, 2003) . This effect may be studied using priming methodologies, testing the automatic effects of different mental representations on individual judgments, perceptions or even behaviors (Drijksterhuis & Bargh, 2001) . Relevant situational cues may automatically activate judgment or behavioral response to certain situations. Priming effects on behavior are due to the activation of associative links between the concepts mentally represented and specific behavioral responses (Drijksterhuis, Aarts, Bargh & Knippenberg, 2000) .
Research using priming showed that value activation leads to behavior consistent with those values. For example, Verplanken and Holland (2002) conducted a range of experimental studies investigating values as predictors of a specific pro-environmental behavior: environmentally friendly consumption choice behavior. Using a priming paradigm for the activation of environmental values, they showed that value activation had a consistent effect on behavior when those values were central for the individual self-concept. The authors' selfactivation hypothesis posits that values that are part of the self-concept (meaning they are central for the individual) predict behavior better when they are activated in a context.
Because both environmental and altruistic values may be associated with pro-environmental behavior, it is essential to study the effects of situational activation for both concepts. The study of the distinct role of individual values, from the role of situational cues, is important as it may contribute for giving insights for the design of more efficient and suited interventions for sustainable behaviors promotion. Also, the use of both behaviours and intentions as dependent variables is important for better clarification of the role of the independent variables situational cues, and its interaction with values. Therefore, the objective of the present research is then to study whether environmental and altruistic situational cues induce energy-saving behavior and intention and how they interact with individual environmental and altruistic values.
To address our objective, we follow an experimental approach that enables us to analyze whether situational cues to environment and altruism concepts influence energy-saving behavior and intention. The activation of environment and altruism situational cues is operationalized in the study through a conceptual priming paradigm (Bargh & Chartrand, 2000) .
In what concerns the effect of the activation of situational cues, we expected the priming of both environment and altruism concepts to have a positive effect on energy saving behavior and intention. We also investigated whether individual values moderate the predictor effect of conceptual priming on behavior and intention, so that environment priming would have a positive effect on energy saving mainly for those with stronger and more central environmental values, and altruism priming to have a positive effect on energy saving mainly for those with stronger and more central altruistic values.
Method

Design and Participants
The design of this study was a 2 ( Environment priming: Present vs. Absent) X 2 (Altruism priming: Present vs. Absent) betweenparticipants factorial design. A total of 118 students at a Portuguese university (94 female and 22 male) participated in the study. The average age was 22 years (SD = 4.5 years). Participants were randomly assigned to each of the four priming conditions: 30 participants in the environment priming, 28 in the altruism priming, 29 in the environment plus altruism priming and 29 in the control condition (no priming). The study was carried out following the American Psychological Association ethical principles.
Materials
Activation of situational cues
The activation of environment and altruism situational cues on energy saving behavior was implemented through conceptual priming (Bargh & Chartrand, 2000) . The priming consisted of a scrambled sentence task (Srull & Wyer, 1979) for priming environment and altruism. This task was presented as a verbal aptitude test and consisted of 30 scrambled sentences of five words each. In each scrambled sentence (for example "cold -goes -water -the -is"), the participant had to remove one word and write a four-word grammatically correct sentence (in this case "the water is cold"). The environment priming included 20 scrambled sentences with a word referring to the environment (e.g., earth, water, climate, recycling) and in the other 10 scrambled sentences, no word was related with the environment. In the altruism priming, 20 scrambled sentences included one word referring to altruism (e.g., help, voluntary, dedication, solidarity) . The words for the environment and altruism priming are presented in the Appendix. The priming words were never the ones to be removed from the scrambled sentences. In the environment plus altruism priming condition, with 60 scrambled sentences, participants did both priming tasks. The 30 scrambled sentences of the control task did not include words that referred to the environment or altruism (e.g., ball, letter, musician). The word selection for priming tasks was based on other priming tasks and measures for environmental beliefs and altruistic behavior used in published work (Batson et al., 1997; Dunlap, VanLiere, Mertig, & Jones, 2000; Rushton, Chrisjohn, & Fekken, 1981; Verplanken & Holland, 2002; Walther, Müller, & Schott, 2001; Yavuzer et al., 2006) .
The effectiveness of this priming task was pretested. Following the scrambled sentence task, participants were asked to freely associate to the word "news". In this pilot test, 75 participants were randomly assigned to the two priming tasks and the control task, and each production of the free association was classified by two independent judges as associated to environmental topics (e.g., "pollution"), altruistic ones (e.g., "voluntary psychologists") or to none of these. Each participant could give multiple associations. Significantly more associations with the environment were made in the environment priming task condition (M = 0.66, SD = 1.21, range from 0 to 5), than when no environment priming (M = 0.05, SD = 0.23), F(1,71) = 8.584, p < 0.01, eta sq = 0.11. Also, significantly more associations were made with altruism in the altruism priming condition (M = 0.43, SD = 0.69, range from 0 to 2), than when no altruism priming was used (M = 0.16, SD = 0.44), F(1,71) = 4.642, p < 0.05, eta 2 = 0.06.
Values
For the measurement of environmental and altruistic values, we used the Portuguese version of the most recent values scale by Schwartz, named PVQ -Portrait Values Questionnaire (Schwartz et al., 2001 , as cited in Ramos, 2006 . Participants are instructed to indicate their perceived individual similarity to several portraits ("A woman/man who really believes that people should protect nature. Protecting the environment is important for them"; "A woman/ man for whom it is important to help those around them. They enjoy looking after their wellbeing"). Two items were added to the original scale, one for assessment of environmental values ("A woman/man to whom union with nature is important") and the other for the assessment of altruistic values ("A woman/man to whom it is important to help others. When she/he helps, she/he does not expect to be rewarded"). By recommendation of the scale's author, the scores obtained are centered, subtracting the total scale mean from the value of the items mean. The two value measures presented good internal consistency (environmental values, r = 0.735, p < 0.01, α = 0.85; altruistic values, r = 0.556, p < 0.01, α = 0.71).
Energy saving behavior
Three behaviors were measured as indicators of energy saving behavior: whether or not participants turned off the light of the experimental room, whether or not they turned off the table lamp, and whether or not they turned off the air conditioning when they left the room. Two of these behaviors (light of the room and air conditioning) were the energy-related behaviors usually available in classrooms, and the third one (table lamp) was available at the lab room table used for the experimental tasks. The lab room had no natural light. The frequency of each of these energy-saving behaviors was noted after the participant had left the experimental room.
Energy saving intention
To measure energy saving intention we used 5 items indicating energy-saving behaviour intention at university ("to turn off the computer when my work is finished") and at home ("to turn off lights when leave the room"; "to turn off the mobile phone and computer adaptors when not in use"; "to turn off the computer when my work is finished"; "to turn off the printer when I stop working") (α = .61). For each item, respondents had to indicate whether they intended to do the action in the following week, scored in a scale from 1 (never) to 5 (always), using 0 for "not applicable".
Procedure
The study took place in two different rooms. The participant entered the first darkened room with the experimenter (who ostensively turned on the light of the room, the table lamp and the air conditioning). The experimenter gave the instructions for the priming task completion (presented as a verbal aptitude test) and informed the participant that he or she should meet him in a nearby room when finished. The participant had thus the opportunity to turn off the lights and air conditioning of the first room. In the second room, the participant returned the sheets of the priming task to the experimenter and she proposed to the student the participation in a second different study on the psychometric qualities of an instrument. All the participants accepted and completed a questionnaire including the measures of environmental and altruistic values, energy saving intention and demographic data. While the participant was completing the questionnaire, the energy saving behaviour in the first room was measured. In the end, participants were probed about the relationship between the two studies, and about the identification of any common type of words in the scrambled sentence task (adapted from Chartrand & Bargh, 1996) . In this debriefing, two participants revealed that they perceived something about the study's objectives, so they were excluded from the analysis.
Results
Results are presented in two parts: first, we report the analysis of the effects of the manipulation of situational activation of environmental and altruistic cues, and the moderator effect of environmental and altruistic values, on energysaving behavior, and then for energy saving intention.
Priming, Values, and Energy Saving Behaviour
49.1% of the participants turned off the light of the experimental room, and 65.5% of the participants turned off the table lamp. Due to the very low percentage of participants who turned off the air conditioning (1.7%), this behavior was excluded from the analysis. Air conditioning is not a very used behavior by students at classrooms, and this may be the reason why participants at the experiment barely performed it. An index of energy saving behaviour was computed to be used as a dependent variable (sum of energy saving behaviours: 0=no behavior; 1=one behavior; 2=2 behaviors).
Before conducting the analyses of the interaction effects between environment and altruism priming and environmental and altruistic values, the effect of gender was tested, and no significant association with energy saving behavior was found.
Four multiple regression analyses were conducted, with the index of energy saving behaviors as the dependent variable. Following the recommendations of Aiken and West (1991) for analyzing moderating effects in regression models, two dummy variables were created, one for the environment and other for the altruism priming. Scores of the moderators, environmental and altruistic values were also centered and kept as continuous variables.
First, the interaction between priming (environment and altruism) and environmental values was analysed. This was done by testing two models. In the first model environment and altruism priming entered as predictors as well as the interaction term, and in the second one environmental values was added as a predictor, as well as their interaction terms. No effects were found, neither for environment and altruism priming, Adj R 2 = 0.005, F(3,112) = 1.202, p = 0.31, nor for the interaction with environmental values, Adj R 2 = -0.007, F(7,108) = 0.887, p = 0.52.
The same procedure was followed for the analysis of the interaction between primings and altruistic values. The first model was the same as for the previous analysis. For the interaction between priming and altruistic values, although the general prediction of the model is not significant, Adj R 2 = 0.028, F(7,108) = 1.478, p = 0.18, the estimated parameters indicate that the interaction between environment priming and altruistic values is significant, β = -0.405; t(108) = -2.573, p < 0.05, and the interaction between environment priming, altruism priming and altruistic values is marginally significant, β = 0.264; t(108) = 1.727, p = 0.087. Simple slope analyses were used to break down the significant interaction. Single effects indicate that environment priming predicts the increase of energy saving behaviour for participants with lower altruistic values, β = 0.56; t(108) = 2.82, p < 0.01, but not for participants with higher altruistic values, β = -0.15; t(108) = -0.80, p = 0.43, and that this only happens when there is no altruism priming. With no altruism priming, participants with lower altruistic values performed more energy saving behaviors in the environment priming condition than in the no environment priming condition (Figure 1) . For altruism priming, no effects were significant. In this condition, simple slope analyses indicate that environment priming does not predict energysaving behavior for participants with lower altruistic values, β = 0.04; t(108) = 0.022, p = 0.83, or for participants with higher altruistic values, β = 0.03; t(108) = 0.14, p = 0.89 ( Figure  1) .
Figure 1
Energy saving behavior as a function of environment priming, altruism priming and altruistic values.
Priming, Values, and Energy Saving Intention
Regarding behavioral intention, participants showed considerable intention to engage in energy saving behavior (M = 4.16, SD = 0.69). The correlation between energy saving intention and energy saving behavior is r = 0.109, p = 0.27. For these analyses, the index of energy saving intention entered as the dependent variable (scale from 0 to 5), and we followed the same procedures as in the previous section for analyzing moderating effects in regression models (Aiken & West, 1991) .
For the interaction between priming (environment and altruism) and environmental values, no effects were found, neither for environment and altruism priming, Adj R 2 = -0.013, F(3,101) = .571, p = 0.64, nor for the interaction with environmental values, Adj R 2 = 0.030, F(7,97) = 0.562, p = 0.79.
The two models were tested for the analysis of the interaction between primings and altruistic values. The interaction between environment priming, altruism priming, and altruistic values had a significant effect on energy saving intention, Adj R 2 = 0.121, F(7,97) = 3.039, p < 0.01. The estimated parameters indicate that the interaction between environment priming, altruism priming, and altruistic values is significant, β = 0.363; t(97) = 2.361, p < 0.05. Simple slope analyses were used to break down the significant interaction. Single effects indicate that environment priming marginally predicts the lesser energy saving intention for participants with lower altruistic values, β = -0.34; t(108) = -1.75, p = 0.08, but not for participants with higher altruistic values, β = 0.25; t(108) = 1.28, p = 0.20, but this only happens with altruism priming at the same time. Participants with lower altruistic values are those who have less energy saving intention (Figure 2) . For no altruism priming, no significant effects were found. Simple slope analyses indicate that environment priming does not predict energy saving intention for participants with lower altruistic values, β = 0.20; t(108) = 0.97, p = 0.34, or for participants with higher altruistic values, β = -0.16; t(108) = -0.90, p = 0.37 ( Figure 2 ).
Figure 2
Energy saving intention as a function of environment priming, altruism priming, and altruistic values.
Discussion
The research objectives were to study whether environmental and altruistic situational cues induce energy-saving behavior and intention, as well as the effects of the interaction between these cues and individual environmental and altruistic values. No significant principal effects for priming of environment and altruism were obtained, but we did find several results related to the interaction between priming and values.
We obtained reliable interactions between environment priming and altruistic values. Globally, participants with lower altruistic values engaged in more energy saving behaviors with environment priming. This result supports the idea that situational variables interact with individual characteristics and may be important factors for the explanation and promotion of proenvironmental behavior (Corraliza & Berenguer, 2000; Guagnano et al., 1995; Spence, Leygue, Bedwell, & O'Malley, 2014) .
The present findings follow a different pattern from the findings of the studies by Verplanken and Holland (2002) that showed that environment priming was more effective in the production of pro-environmental choice behavior for those individuals with higher environmental values. A possible explanation for this difference resides in the type of task used in our study. The type of task in Verplanken and Holland's study (2002), a decision-making task, requires a level of cognitive reasoning that may result from deeper processing that would engage the values activated. Instead, our study measures observed and direct behaviors. In this case, the energy saving behaviors performed by participants seem to be more directly related to the effects of situational cues, which occur especially when the value level is lower. In this context of lower personal values, situational cues determined more energy saving behavior, and the results suggest that priming compensates the lower level of values (Corraliza & Berenguer, 2000; Howes & Gifford, 2009 ). In the absence of values, an inducing behavior context can be effective in the elicitation of behavior, without the need of a more conscious process.
The present research results related to priming and energy saving intention may contribute to reinforcing this explanation. Participants with lower altruistic values were those who showed the lesser energy saving intention, in the presence of environment and altruism priming. In these conditions, where a more conscious cognitive process was demanded, we do not find the same pattern of results as for energy-saving behavior, where priming was effective for those with lower values. For energy saving intention, the presence of values should have been important for the decision of intention (Verplanken & Holland, 2002) .
Taken together, our results suggest that situational cues and personal values play a role and that the interaction between them must be considered when explaining and promoting pro-environmental behavior, in particular, the promotion of energy saving in contexts such as domestic or public environments. The focus on how situational cues promote pro-environmental behavior when we are in the presence of lower levels of social values could show how context framing may be effective in this behavioral promotion (Wu, DiGiacomo & Kingstone, 2013) . Also, the results of the presented study reinforce the idea that existing values must be considered when planning interventions to promote pro-environmental behaviors (Steg, Bolderdijk, Keizer, & Perlaviciute, 2014; Stern, 2000) . Contextual frames were effective mainly in eliciting behaviors (more than intentions) and in the case of lower levels of individual values. This means that situational frames and cues can be usefull strategies for promoting sustainable behavior, especially in the absence of individual determinants as values. More, they are effective in promoting behavior without cognitive demand processes as those associated with the decision of intentions.
The present study used an environment and altruism conceptual priming. The extension to other types of contexts, namely using images with environmental and altruistic content is an interesting domain of future research. The distinction between less and subtler situational cues could give more insight into the processes by which contextual characteristics interact with personal variables on behaviors and decisions.
The present findings contribute to the study of the role of environmental and altruistic frames and motives in the explanation of energy-saving behavior, stressing the importance of differentiating these two concepts when studying pro-environmental behavior, as well as their interaction with personal variables as environmental and altruistic values.
